Mycolic acids are major long-chain fatty acids, containing up to 80-90 carbon atoms that represent essential components of the mycobacterial cell wall (Pawelczyk and Kremer, 2014). Each mycobacterial species possesses a specific mycolic acid profile characterized by various chemical modifications that decorate the lipid. Mycolic acids play a critical role in the architecture and impermeability of the cell envelope, hence the natural resistance of mycobacteria to most antibiotic treatments. They are also key determinants of virulence in pathogenic species, including Mycobacterium tuberculosis (M. tuberculosis), the causative agent of tuberculosis. In addition, they are known as the primary target of several first-line and secondline antitubercular drugs. Thus, the unique enzymes involved in the mycolic acid biosynthetic pathway represent an attractive reservoir of targets for future chemotherapy whose developments are particularly warranted in the context of multi-drug-resistant and extensively-drug-resistant strains of M. tuberculosis. Herein, we describe a protocol to extract the mycolic acids from mycobacteria. Purification of the various subspecies may be particularly useful for subsequent structural studies involving mass spectrometry or NMR. The qualitative and quantitative biochemical characterization of the mycolic acid pattern by thin layer chromatography can be used to address how drugs alter mycolic acid biosynthesis (Alahari et al., 2007 , Hartkoorn et al., 2012 , to study the phenotypes of genetically modified mutants affected in this metabolic pathway (Bhatt et al., 2007) or to unravel new mycolic acid regulatory mechanisms (Vilcheze et al., 2014).
2. The next day, let the tube cool down at room temperature and proceed with methyl esterification of the fatty/mycolic acids: To the 2 ml of TBAH mixture, add 4 ml CH2Cl2, 300 µl CH3I and 2 ml water. Mix the tube for 1 h at room temperature on a rotator. The Authors; exclusive licensee Bio-protocol LLC.
3. Centrifuge at 3,500 rpm for 10 min at room temperature. This will allow to separating the mixture in two phases: A lower organic phase containing the lipids and an upper aqueous phase. Discard the upper phase to waste. 4. Add 4 ml of water, mix the tube for 15 min and spin down at 3,500 rpm for 10 min at room temperature. Repeat this wash step 2 more times and remove the upper phase to waste. 3. Spray the TLC plate with 5% ethanolic molybdophosphoric acid using a reagent sprayer in a TLC spray cabinet (Figure 2 ). 4. Lipids are revealed following charring using a heat gun, which emits a stream of very hot air. Bands corresponding to the different mycolic acids will appear as represented in smegmatis which produces also epoxy-myolic acids (e). FAME, fatty acid methyl ester; MAME, mycolic acid methyl ester.
Notes
For all steps involving organic solvents, use glass pipettes and tubes and work under a chemical hood.
1% zinc sulfate monohydrate 0.1 ml Magnesium sulfate heptahydrate 0.5 g 100% glycerol 60 ml 5% tyloxapol 5 ml Water to 1 L
Dissolve the above components
Adjust pH to 7-7.2 with 5 N NaOH Make up the volume to 1 L with water Autoclave for 10 min Store at room temperature
